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3 ' o b e TARIT S

To what extent do different taaching methods get better results
when differsnt methods are applied to trainees selected because
their aptitude patterns ars not only appropriate to the subject
matter but also to the method in which the aubjcct matier is
presented?

From a practical point of view, this study shows that trainess
do learn better when the tra ining method is appropriats to their
sptitude pstterns. » \ : . "

The exmrimut reportad here testsd th’s concept with two methods
of teaching. One method of teaching sas a strictly rots method.
The trainses were reqiired to memor.se me material presented and
be gble to give it back on exsming ilons, The second method asked
that, in so far as possible, the instructor present explanations,
get the students to ask why, end call for axplanations of the
various concepts. The experiment was conducted in the AN-P
Course, Naval Air Technircal Training Center, NAS Jacksonville,

schoel which is esss'xh.ally a proparatory school giving nfreahar |

training to Marine Corps Airmen just before they are sent to
their Class A Sc’.uols for training for specific rates. The sub-
ject matter of the course includes mathematics, slectricity,
mechanies, .ntroductory orientation to aviation, ard the like.

The treiaees included were thon scheduled to enter the Mechani-
cal Uccupationa,.

’l\m mrta of this course were chosen as the experimental periods
of instruction. These were Phase III, Mechanics, Mathematics,
dnd Physics, and Phase I, Unit La, M.rcmtt Familisrization,

Results of the instruction were measured by objective-type 2xam-
inations given by the school. The same set of examinations was
used for all experimental groups.

The results from Phase III were not as clear as those from the
other axperimental part of the course. The lack of clarity
stems from an apparent lack of distinction in the two methods of
instruction. The instructors were non-commissioned officers who
had .been teaching by a more or less rote method and who were not
able to make a sharp differentiation between the two methods
wvhen asked to use one or the other. However, the differences
reflected in the Aireraft Familiarisation Unit were clear. It
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was fowd that treinees taught by both the nthod ani by
the why method required high scores in the Ve factor,
Factor M, Memorisation, imtorfered with success in the
maon:lng method. I ctor ¥, a Mord flusncy factor, ;wnf.od
the learning in the rgte method.

Voostional interest acorss identified with Mechanieal Ocoupatioms
oan be used to identify trainees who do well in the rots method
vhile scores for astivities more or less opposite to the Meohani-
oal Occupations msy be wsed to identify trainees whe do less wsll
when trained by the rote method. It is possible that interest

score pattern bears oa quality of performance \mdar one instruc-
tionsl methol or snother,

Thers is at least & hnt in the data cellected that the *pro-
duetive morale”™ of the trainess is relatod in a small way to

o mt.mtiml mothed.

Inthunctutiwd mrm, w»wm

are -
. and wkere tims is very important, auuup«umurm-
od:

ibls to select mm for tralming and to trnd.n then with wethods
_appropriate 4o iheir wptitude patterns, PFor example, in the Alr-

“man-P School, first get ss many men as msibh with high V, Verbel

factor scores cr high GCT soorss. Them, split these imto twve

_growps for teasking. mucnth&luramxwonmhm\

h*mupm'tammbymm - explanstion wethod. Thoee
with high faoctor W scores oan be put u & olass to be tavght by
tiw rote method. |

There is still much work to be dome om thin probhu. ‘nu experi-
mental work s¢ far has showm that the principls i sound and
sorrest. Thure has not been snough sxpsrimsntal work dons ex-
pioring the aptitude patierns desmmded by mrtmm msthods of
instruction, nor have the apiitwde pstteras appropriate to sombi-

 nations of methods of instructicn been n'cudiod. Studies neod to de

mds so that, in & case of matimel emergency, training uay be

speeded up, m& 80 that, perhaps, & few more sen my be availabla
for twhui.ctl treining.

In addition, later on-the-job purfomm of the experimental
trainees needs to be studied relative to the instructionsl method
used and to tho corresponding aptitude pattern.
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BACKGROWD

The ressarch here mport.rd has growm from our observaticns that »
while msasured Jifferences among individuals have served a useful
function in the selection of persons for training, when the se-
locted persons start their training the triining programs maks

‘1itile or no use of the concepts of individual differences.

TPainisg wethod ie preswmed to be a function of the subjeot matter
and unrelated to the sptitudes of the traineass, brpcrimnt&ll: ,
derived information in this area 1s basic if we are geing to oon-
sider s teaching method to fit the aptitude patterns and coaceptual

habit® of the learners, or Af wo are to selsct leasmers by aptitude

patiern 8¢ as to pr'o!‘it Mxinally trom some diatirxct, nethod of
iraining. :

The major hypothesis of this ressarch is, "Some individulﬂ can
Jsarn a subject or bﬁdy of information better by .one method and
otder individusls can learn that sames material better by anathcr

wothod, depending m*. their pattern of aptitudam

h:pothasia 15 not new; but there has baeen little- ruearnh te
test it and to study its ranificatimsa

Thyes prior studies may be cited, Mthl showed that intelligence
test scores correlated near zero with marks in a high school Indus-
trial Arts course whem all grading was done by the instructor, but
shen projects were evaluated by the pupils themselves, the correla-
tion batwam marks snd intelligmca test scores was substantial.
Rllisoa and Edgor’bouﬁ showsd that collsge freshman course marks
showed substantial corvelation with Thurasione's factor V (verbal

ability). Marks in bivlogical scisnce showed aignificant correla-

tion wdth Thuratons's deductive reasoning factor, while romsnce
language marks showed sign;{ ricant correlation with Thurstone's in~
ductive reaconing factors. The explanation offered was difference
in teaching method,

1 Saith, &. B., Unpublished Ph.D. diSBGI‘fmt-iOﬂ, 1928
The Chio State University.

2 Blliﬂon, H. L. m mgﬁrtm; H. ‘t, ‘Th' mmtm
Primary Mental Abilities Tests and College Marks®,
Rducational and Psychological Measurement, Vol. I,
No. L, October 194l.
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Sdprwn showed that some trainni lsarn bstter vhea presented
with ons sequence of matarials and others lsarn better whem pre-
sented vith the sams material in a differsnt szquence, This study

" was oonduotad in the Aerographeriu Mate Schbool, Class A, NATLY,

AAS Lakehurst, The courss was taught in two pattcm

A. Insofar ss feasible, pmrmtb tho gow to do it
bctors the ¢ _mgg and utaoreloa

* B, Insofar as fessible, present the W
and utoowlw before the how go do 4t.

Treinees who learned better wder the how to before explap- Jon at-

rangessnt did not have the saws pattern of aptitude test .ore as

those wio learned better under the sxplanation before how {o ar-

mt. On the basis of scores on the Chicage Test a:t Primary
Mental m’mm: | .

Those who wara shewm awra;o in factor Vv (vorm :

" sbdlity) lesrned more effestively in both arrsnge-
mats of the currigulua than did those below
aversge on factor V.

 Those who had above avsrage scores tor factor M
{numerical ability) did better on the wn routiny
~aspacts of Lhe urm sien presented how 1o tirst.

Those who ers sbove averags for fastor W (wrd
fluency) did slightly better in the course than
thoss below sversgs on the factor. The diﬁnma
were groster for those who had the gxplan p be-~
fore their how t»g. ,

Factor S (spatial diwrinimtim) brings to light
the faet that the instructiom is routine and procedure
oriented, rather than taught in terms of spaocs ocou-
- ospts of weather phsaomena.

Those who mrﬂ abuve sversge for factor B (reascning)
did better than those below average in the factoar
_when they had sxplamation before how to.

Thess who were gbove awmge for factor N (rote memory)
did slightly better than those who were below average
on the fzct.or The difference is grester for those

who had the how to before their sxplanation.

3 Richardson, Btllm, Henry & Company, Inc., "Should
n:oory Proccdt or Follow A 'How-To-Do-It' Pnase of
A reasesrch project conducted under comtract
foor 1miw), Offics of Navul Hesearch, Decesber 31, 1956.
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The present atudy was designed to explore further the concepts re-
lating individual differences and training methods, In this study,
tw training methods were selected. These had to be useable in
ths ailitary training situation and be sufficiently identifi:nle
that the regular instructors cowid uss them, It was also nsceusary
Shat neither method waz likely to result in less well trained per-
scanel than the current instructiocnaj wothods of the experimental
sc¢hovl., | ) "

The two a,c:héfnd methods are:

- Bote: ALL materials to be presented aad learned by
~ rote methods.

L ‘P‘éonnting all materials with as much ex- -
planation or Wy as possible and encouraging
tho trainees to ask why, ‘

If the hypothesis under investigation in this study is upheld, fur-
ther research shonlid follow in whieh eimilar hypothesis are explored
in different kinds of traiving and educational sitwations, and
using varied kinds of subject matter, These studies would produce
the detailed information necessary to give practical implementation
t@ tha Qmms‘ptﬁ‘ : o : '
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To conduct an axpoﬁmnt t,e iogt the ideas set farth, the follow—
ing factors controlled the selection of a training program froa
“which upcrimtal data could be collecteds: | .

1. The trmm program miat coutain A subst |
seguent of namrﬁ.al which can be uwm ﬁmr
by the ' | ‘ duicdn .
natdcn or m in mnmm ﬂzhu m nmmm.

Ry The school, directors nmi im%maﬁm st be
- willing to copperste in the axperiment, with
- assurance that 1t will aot osues them to do
- isex sffective lnstruction than ky the mt&eﬁ
thuy are currently uﬁ.ug _

3. Objactivo forn mimtimu ma i'-a ’m a\niuhle
‘to measure the qumtity or gaality of I .

£ 1e
‘:, ko The same set of mm.imf*:!ma nust be used to
- measure the lesming of all groups of tm,mea
pnrticiputing in the m«imm

5‘{ Y Mﬁdm nosber of trainess must b& mtamd |
~ in the schoecl o maks it peuiblw o collect the
dita econcadcally.

An :mmms setting for the axporiment wmsz found in tho Nawsl)
Al» Yechnicel Training Center, WAS Jscksonville, in the Airmaa-P
School, The Airman~P School is sesentially & *preparsiory® school
givisg introductory orientation to avistion, training in clmnry
wartoal eicills, and refreshser training in uthmtiu, olectricity,
and mechanics, The training is designed 4o prepars malisted men
for their training in the Class A Schools which prapare for Job per~
formuncs in & specislired ares. The Alrmen-P Schocl program is

‘shown in the Outline of Training, The mtarials are presented in an

*integrated® rather than in block fashion, i.e., the materiale of

cihe phase are interwoven in the instruction to soms axtent with mste~
rials from another phase. If presented in bleck fasidon, the train- .
s would work full time oo one toplc, e.g., mthematics, wtil that
was completed before talkdng up the next topic, dn integrated pre-
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| QUILINE OF TRATNING

Adsman-P Sehool
Naval Air Technical Training Center
’ NAS JmkmﬂﬁLa

PHASE I « INDOCTBINATION == o = w = = v = = = = = =« = 86 hours

Undt 1 - Introduction to Airman School
{Class P} = =« ~ » = « Eeotimated 8 hours
Unit 2 Group testing for placement ~
inte ococupational group-
. | ings = = = = = = = -~ = Betimated Ahours
Unit 3 ~ Aviatlon rating familiari- |
gaticn = « = = = =~ « - Estimsted L’? hours
ﬂmﬁ L = Airmen qualifications -~ Estimatud 51 hours
#a. Adreraft familiari-
” gatlon ~ « « = « = » 3] hours
b, Fire-fighting -~ - - - 6 heurs
: ¢, Survivel ~ ~ = ~ = ~ = 14 houre
’l?nii; % - Moral guidance - ~ - ~ ~ Estimated 2 hours
Unit 6 - Buidagce (Special |
Advisory Program) - - Estimated 4 hours

PHASE 11 - BﬁﬁIC MAHUAL SKIILS = = = « =« == = = = =~ « 55 hours

Unit 1 - Safat - e o = Estimt»ed 12 hours
Unit 2 ~ Sheet maml fsbri~

cation = = = « o - = Eai.imt@d 12 hours
Unit 3 ~ Metal working = - = = ~ Estimated 16 hours
Unit 4 - Technical publica~

tiong « « « = = = « ~ Estimated 16 hours

¥PEASE III ~ RFLATED SUBJECTS -~ = = = = = = = = « « ~ 98 hours
Unit 1 - Genersal Mothematics - - Eﬁtiﬂted 40 hours

Unit 2 - Mechanieg = = ~ = ~ « ~ Egtijmmted 33 hours
Unit 3 - Electricity — ~ = = ~ - Estimated 25 hours

i

*Parts of the coui?se- included in this study.
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sentation means that trainees ressive instruction in each of sev~
eral topics each day. For exampls, the first nour might be math-
ematics, the next two pericde mechanics, followed by physics, with
the afterncon spent in the ahop. |

On the basis of revisw of the curriculum content and from discus-
sion with personnel at the School, it was sgreed that the best
materials for the purposes of the study wuld be those presented
g2 Phase III, General Mathematics, Mechanics, and Electricity, and
in Undt La of Phase I, Afreraft Famdlfarization. These seemed to
oty er the best mamh.ili‘hy for veing taught by both of tm sxparie
mental methods.

A new class of sindenbs enter ﬂm Schoul sach week éeaigmtsd by
the week of the year they entered, 8.8+, Clmss 27 entered in the
27%h week of the year, sto. Four clmses, 274 28, 29, and 30, of
1947 were selectad fur this experiment, The trainses are divided
by the school into two groups, MOG (Mechanical Occupstiomal Croup)
snd BOG (Electrical Oceupationul Group), and are trained in sepa-
rate pections of the courme, The classification of trainess s
based on aptituds test scores, work sxperisnce, high school traine
ing, and interaests., The m::perm;wm sample izmlxdud al)l trainecs
in the Mschanical Occupations Group {M0G) sntering the course dur~
ing a four-week period, MOG trainees were choasen for the experi-
mrb hwaxxm i;ha mit et matter ‘bmﬁi‘& them appwrwi more adaptaile
o - g ﬁ -

 The m“mmmg leads to schoole for the following ratess

RS %ﬂmﬁ%@ Rigger, AK  Aviation ﬁﬁarae»
B&f‘ety » kesper

- A Aviatim Mechanic: AG  derographic

| Aot ‘ ‘ Ka.m

AU Avistion Ordmance- AOT Aviation Ordnance-
man: Wility - man: Turrets

KDH - Aviation Hzchmim' | PH | Pb@t@gﬁap?mr‘
}ieliw;atm' e ¥ate

AME  Aviation Metalsmdith,  AMS Aviation Metal-
Ivdmulim .« | alith, Sbmctwﬂ

AR Aristion Mechunic s PRM Parw}mte Higger,
Reciprovating ' lﬁintamea

'I‘;hla 1l shows the classes, the da%,u on t&zich they smtered, :md
the sexpsrimentsal aamiitiom usad, The rumbar o5 classes chosen
WAl dctami:md by the number of tr a.inu: svailable in wach clau.

-
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TABLE 1

TEACHING METHOD AND SUBJECT MATTER
FOH THE TWC EXPERIMENTAL GROUPS

" Begimning Teaching Subject
- Group Clase Date Mathod Used Matter
A 27 3 dualy 57 Rote Phase 111
1 28 15 July 57 Rota Phase III, I ka
S S 22 July 57 Wy FPhape III Iha
R 30 298 aly 5 Wy Phase I;,I‘

Since ssventy-five or more trainees in sach class vere M)G, two

classes would fornish more than 100 casss, and an acceptabdle

mmber of Lrainess teught by one of the methods. Two wore class- |

o8 wunld offor sufficisnt nusbers exposed to the sther method, |

Classes 27 snd 28 formed Group I (169 cases) snd were tsught as

completely es possible by rols memory. (lasses 29 and 30 formed- |
Group II {158 cases) and were taught by the theory or why method, g
using ressoning or explanation as an sppeosch to the materials of A
the course, Each of these individusls had taken of the teste )
m& had coppleted the course on aahadu}m - . ) |

~ Fron tm point of view of the mili‘ary mmyasition, ﬂm ’imn gronps
wire quite compsratils. Table 2 ahm thes number of MOG trainees
in each class according to military compoxition. Most of the
trainees ware sent to the school dirsctly from *Boot™ camp and .
 had had no other military experience., 0Class 27 had mors six mouth
‘reserves in it than other clasaes, It was felt that this did not
matarially bias the sampling, S | I .

 NUMBER OF THAIMEES IN BACH CLASS
k Military composition®*  Complete

Group  Class 1 2 3 b - Datx
I |
Rot 27 5 . 9 1 &3
(""Euﬁg) 2 L 8k 0 86
Mg 29 7 & 2 1 71
(N=158) 3 3 8 0 5 a7

#1  Men sent in from & unit.
2 Recent Boot scamp gradustes,

- 3 'Iwo year reserves on active duty. N
L Six monthas ressrves on active duty.

-9 -



The first iwo classes, Group I, were {aught by rote methods, and
the last two classes, Group II, were taught by the way methods.

This ordwsr wae chosen because it was believed thet it would be eaai-
er for the instructors to teach by a purely rote ssthod and that, as
they became more acquainted with the expsriment, it would be lﬁaa
of & problem for them to shifi to the why method than 1o reverse tha

progedurs. - Aleo, the mxperimsnier held the personal belief that the
sore effective instructors would prefer to put more why inte their

teaching as they begon using more of that particular apprmch.

Noasuremsmt of Lesraing

The ‘sffect of instrustion was wesasured by subject matter examing
Y tions prepared by the school. ALl four ax@aﬁmnml classes wers
given the sams exsminations to provide common standards by which
. theiy lsarning conld be measured and compared, The examinations
were multiple cholce type. Each of the questions had been used pre-
viously and had been checked by item snalysis for difficulty levsl,
Mtwtimwn of the distractors, and diserimination of high snd
low total scores. In order to gi% some security te the examdina~
tions, and mindmize informal passing of exarination information from
one class to the next, the order of presentation of the guestioms in
‘ g;:h sxamination for the four classes was varied from one class v
- nmrm ‘ ,. _

| ’Mmf wm sloves - xﬁﬂtl‘ﬁ#%ﬁ in Phase XIS mvmg the erperime;:ial

peried. A1l instructors taughi their subject watier in the course

. wslng the rote method in ﬁlaam 2T and 28 and then wused the why
wethod for Clesses 29 and 30. The only exveptiuns to this wers due

to normal attrition end leave, This had the effect of removing

- Ainsteuctor-method” interaction from ths experimental design. The
instructors were Marine Corps NCO's who were trained snd sxperienced

‘ m m mmw mv&aﬁim raten, -

The Aptitude Tests Tests

To cbtain pﬁtmm of &ptitudea ﬂzich nigm have signifiance for
this study, it was desirable to hive measures of a mmber of rela-
tively independent aptiiudss or aptitude factors which presusably
might be relited to habits of leaming. In addition tach weasures
meed to be appropriste to the intellectual and sducstional lswel of
the experimsntal subjscts,

The Chicago Test of Primary Mentsl Abilities wss sslected because it
met the specifications and becanse it had indicated some usefulness
for such a purposs in earlier studies, This timed test was adminis-
tered to all trainecs included in the study. For Class 27, the test
was administered during the first wesk of instpuctiion and for the
other three classes, the tost was administered during their orienta-
tion week prior to class atiendance, 3cores are produced for each
of 8ix Trimary Hental Factors, defined as follows

. 10 ~
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Fagior N ~ The Number factor mvolnn the ability to
de nomerical eslculations rapldly and asscurately. It
is not dependent upen the reasoning factors in prov-
lem-soiving but seems resiricted to the simpler
processes, such as addition and multiplication.

1 W The Yorbal factor is foeund in tests in-
volving verbal comprehension, for example, tests of -

vooabuia opposites, sysonyms, coapletion tests
and wmrig; r;%nc aémghmim tonts. !

I'a_gt_,gr S -~ The Space factor involves any taak in which
the sub;inct mnipulates an object msimlly in space.

Fagtox ¥ - The Word Fiuency factor is oillqd upost whan-
ever the subjesct is ssked to think of isolated words at
3 rapid rate. xt can be exhibited in such tests aw

an&grame, rh g, snd recalling words with & given in-

itial lstm:r, | yr«ﬁx, or mﬁix.

Fagtor R - The Bomxming tactor can be found in tasks
requiring the subject to discover a rule or principle
| involved in & series or groups of letiers., In experi-~
7 wental studies, two separate Reasoning factors have
been indicated, perhaps Induction or Deducticn. "The
presant reasoning lests are more beavily saturated with
the Induellive factor, but the factﬁr hers is callnd

Beasoning R,

ﬁwwr M -~ Tne rote ﬁemx:y facter deponds tmcm tna
o *Lfmzy Yo aemorize quickly.

The svores on these six x‘mtﬁm are mhtiwl: m.mdmt. Bach
factor mwazures some component of what bap been rscognised as “gen-
~eral intelligence.® Heuce, it is reasomsble Lo belleve that the
factor acores will identify persons having differing patterns of
“ability. Persons with some patterns of abllities will learn better
urder ons method of pressnting the subject matter and others, whe
haw soms other pattern of scorss, will learn buttar wndar other
mathods of presentation.

In addition to the Chicago Test of Primary Mental Abiﬁtiu, sertain
tesl scorcs were availsbla for all 9*“ the treinees, Sinee these
tests wers regujariy administered and mad in the classification and
placemnt of trainess, it appeared pertinsn to iunclude such test
scorss as possibls sourses of inforsation regarding aptituds patierns.
Aprarently, the only ef{foct pertineni to this study in using these
tests as indicated is ons of reduding ths variavility of the test
scoras of those trained as MOG's relative to Kuvy enllisted personnsl
a8 a vhole, Data from three such tesis were available from the
traines records; the Genaral Classification Test, the Navy Mschanical
Comprehension Test, and the Navy Vocationmal Interesi Iuwventory.

ek SR . e B s M
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The General Classification Test, a test of the individual's abil-
ity to learn, is currently used by the Marine Corps for purposes
of resruil classificatlion. It was developed by the Army and
adopted for Marine Corps use about 1948, It is a four-part, wul-
tiple=choise type test with cuestions in sach part arranged in
sacending order of difficulty. Separate scores were available for
each of the thres parts or sub-tests, as well as a total scors for
the mtiro test, |

The pub-tests are daacz‘ibed bricm b«lw:

Rgas ocabu -~ This is & 53~item sub-test
ﬂqniriag twaxxw-mw minutes, It consists of a se-
ries of paragraphs with certain words Iin sach under~
lined, The individual is presented with multiple~
- cholce type ‘of questions which ask him to identify
the : ng of the wnderlined word and additional
‘mltiple-—chcme querticns designed to tast his un~
derstanding af the WWzal rrasanted,

- Arjthmetic Cogputation - This is a 524%1!: sub-test
-~  regulring fifiees ninuies. It measures the subject's
: ahility to mlve arithmetie prohlems by reasonings

n_ 4 dysig - This is & ;&itm sub~iest re~

el ing imtv minutes, Items in this eub-test are

a mi.as of unfolded patterns together with & corres-

ag sevies of folded figurss, The indiwidusl iw

pr«mted with both the pattern snd the figurs and is

required to ldentify portions of the figurs which

" match those appsaring on tha pattern, It tests his
mmzy fo manipulste patterns mentally. 5

Total Score - The total score on the Genersl G:lusi~
‘ !‘iu&tim Tost wus also available, in addition to the
scorss for the sib-tests which compriee It. 4s a
whole, the test is designed to deterwine the extent -
of 4 trainee’s ability to learn,

The Navy Mechanical Comprehension Test , aduini stered as part of
the Navy Basic Test uattam', measures the trainee!s mechanical cox
rrehension,

The Mavy Vocational Ini:amat Invertory was adﬁiniﬁtarod to all
trainess during Phase I, Unit 2, of the School training, This had
been scored for only four retes. The scores on thessc are usad 2s
aide in classifying trainees for training for differant rates,.
Scoring keys for the remsining twalve ratss weres mede available and
scores were obtained for this study. The Navy Vocational Interest
Inventory uses the sxpressed preferences fcr tasks and activities
of an individual to show the degree to which that person's prefer-
ances match the tasks and activiiles charactaristic of vurious Navy
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specislties. The Inventory included 570 items arranged in groups
of thress, making a hotal of 190 triads, The test task iz to indi-

- cats which of the activities shown in eack trisd is moat praferred.

It is untimed.

In addition, scores were oblained fcﬁ mch of nine general or homo-~
ganeous keys, Thase keye were construcked by combining ov amalgamr
ating keys for xgtaz which shoeed a high dﬁma of ginilarity.

Tlmle homogeneous keya mey be charscterized as follows!

H Mechanical -~ The ftems in this key relate prissrily
to mechanics, mochine operation and design, or to home
repairs of mechanical and ample e&m:"briml gadgets,

He Madical ﬁerﬁ,w -~ The items in this key sxpress
intereste in medical and hospital servics astivities

 and cccupetions, or in cbing madical, bmlogical, or
chesical mmrehw

H3 ”Glar:l,ml « Interegts in general office clerical
work, office maahi:rm operation, bookkeoping and agc~

counting, and office mansgoment are indicated by the
~ items scored on i:hia key, ”

Ry Electronic - ’r%zam ftems desl with the mainte-

nance, operstion and building of redio and other

slectronic euipment and with the repair and ron-
 struction of slectrinsl waMu ‘and dwi@um

H5 Food Service - These itw are concernsd ﬁmm
completely with interests in the wﬁparatim of food

and i menu planning,

H %marm ~ The oontent of the me,. - luster
apparent in this key deals with sarpentry md furni-
ture-making, The remaining items {plus some in the
above cluater) seem quite wnrelated, although esach
zelected {tom invoives the rejection of an alierna—
tive that deals with aimtriaﬂwwctrmﬁ e or with
mdicaluc.hmm interests,

H? Verbal Activiti.w ~ Two clusters of content are
indicated by these items, The largest deals with a
variety of verbal activities while the other indi-

cates interests in sesthetins, A fow of the items

express an interest in people; others sscn relsted

only in that they seem socially sccepted, *highly~

thought-of™ sctivities,

-l3 -
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H8 Clean Hands Activities -~ Thers seems to be no easi-
ly interpretable comeon thems indicated by these iioas,
although it appears that high scores on this key re-

ﬂgct preference for “clsan hands" kinds of activities.

89 Foysical Effort - The major cluster of items in thie
key reflects interests in athletics and other ocutdoor
activities. 4 second set of interests deals with m-
sicilled manual jobs and homs repairs., The remainder
seen to indicate a msort of compulsiveness or xusatness

about simple manual tasks. The slternatives to the

keyed responses reflsch aversions for feminine, in-
door, verbal and responsible complex sctivitles,
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COURSE EXAMINATIONS AS MEASURRS OF LEARNING

The school examinations furnish the basic measures by w‘ziczh the
pertinent hypotheses may be tested, ALl trainses in the experi-
ment were given the samy examinations, whether they were taught
by rote method or by the why method. The examinations were of
a four-snswer mltiplawmhmm type, The examination questions
had been drawn from the courss materials, and had been subjscted
to item analy=is to be sure that essh quastion did differentiate
batween iraizses who got high acores on the examination as a
whole and thome who got low scores, The iiem analysis was slso
used o b2 sure that each answer allernative was useful, and

v that the questlon was of sppropriste difficulty, Since thess

examinstion® had besn well construckted and sppesred to sample
the course content well, they were judged to be satisfactory

- mamm m iearning fur the purpose of the experiment.

2ix aminatiams were asw m sover Pmae III;* Thess were:

Mathematics T = Mechandcs I mmm city 1
Mathematics IEZ Meshanics 11 Elaatriciw 1T

One examination ﬂowmd Aireraft Faeiliarization (Phaw 1,

Unit La). This was snalyzed only for Classes 28 and 29, Fxanm-
inations gilven ower other phases of the course {(Manual Skills,
Pire~Fighting, snd Technical Publications) were anslyzed, but
ware not considersd a3 part of the experiment since the teathe

_ing methods were not controlled in those segments of the course,

Mmtion Msans

Table 3 shows how the two gmupa differed on the course axwﬁm—
tion scores. The trainess taught by the why method (Group 1T)
shiowed on the average a parfamame *uperior to the irainees
taught by the rota mathod {Group I) in all examinations of

Phase 111 except one, !:J,avtriaity I. Tris difference between
the two groups was significant at the 5% level of confidence for
the examination# covering Mathematics II and Electricity II, and
at the 1% lavel for examinations in Mathematics I and lkchanics I.
The differsnces in courss achievement for Groups I and II &re
greater than might be expscted on the basis of differences in
aptitude test scores, The fact that Group I took the zame exam-
inations as did Group T, but at & later date, may have had some

w15 -
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. Qourse Examination | Mean | Standard  [Critiecal}
or Performance Measure |~ | Deviation = | Ratio
,f I D T 4 A R ¢ “
Mathematics I 76,51 80,96 12,87 1170 |~3.16 ]
Muthematlics I  Tsokds  78.Th] 18,28 16,66 [~2,23 % |
Mechanics I 76433 79371 10,97 953 |~R.69 W%
@mniﬁg n 73#‘&6 mmlﬁ lﬁalﬂ 9»?&7 ”’Lysé ‘

- [Electricity I | 80,83 80,511 13,13 13,07 | Q.22 |
iﬁﬁﬁﬁﬁriﬁﬁty xz B A 1. ,76.59 10,39 8,93 [=2,37 % |
lmfﬂl &ﬂﬁ& ' 1 73.55 7%:*53 4 ;‘81,, 99 - 7,63 el L7
iém«ﬁghting 7381 7.0L] 9.22 9,37 |-L.36
| Faedliarization 77440 80,321 10,68 10,20 1-2,54 * |
.mnumu Pnbl;i c:atiom { The80 78,361 9,51 8,09 [-3.67 *¥
JPinal Average [75.7 77.92] 9,68 9,05 |-2.10 % |
{Performance Ac hisvement 1 32.72 55.89] m,,w 10.48 |=1,90

Quotient {Hﬁ) ' e

influence on the observed differences, However, thess findings
do tend to suggest that trainees learn =nurse materials better
i¥ they ars taught by the why methcd.
TABLE 3 *
COMPARISON OF GROUPS 1 "‘\NI) IT ON COURSE EXAMINATIONS

(Fote: Group I, ¥ = 169)
{(Why: Oroup II, N = 158)

e “G":i‘r.:i cal Batio of dii‘f&mme betwem group means signimw |

sant at the 5 per wn% l&mi& of confidence.

" Significant st the 1 per cent ;awaiﬁ

A5 3 matter of passing interest, although no control was made
over the teaching methods, Group II trainess xgain were superior
to Croup I tralnees on examinations in Manwal Skills, Fire
Pighting, and Teshnical Publications, It could be argued,
without benefit of definitive evidencs, that Group Il trainees
had the benefit of "leakege® of examination questions from the

imxedintely precading Group I traine:s,

By averaging all of the examination grades within the course,
& *fipal average® grads was obtained. As one would expect, the

Group II trsinees, taught by the why method, were found to show

& higher final sverage than trainmees of Uruup I, taught by rote

. 16 -
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mothods. The difference for the final averapge was significant
at the 5% level of confidences.

s v

One further svidence of performarce in the course was a compaii-
son of the Performance Achievement Quotien: (PAQ) for Groups I
.and TI, shown in Table 3 above, The PAQ was produced statistic
| ally by eliminating from the final average prade the variance

et assoclated with the score on the Genersl Classification Test.

! It 1s the best anaver to the question, "Intelligence equal, how
wvell did the trainee¢s get along in the courss? It will be
noticed from Table L that, slthough Group II irainees (why) ware
supsrior to Group I trainees (rote), this tondency was not strong
snough to be conaidered aimificmt. The Uritical Ratio obtained
vas 1,90, and to be s:l.miﬁmt at the 5% level of confidenge,
this ratic would hawes to be 1,9 or greater,

A " In summaYy, in performance on course. examinaty ons, there wers
@bmng Lnd«..catmm that the Group II trainess, tam*a by the

| why method, were superior to the Group I trainees taught by rute -
i method, By and largs, this difference is great enough to be
i considered a significant finding, However, ths real purpose .sf
this study iz to see if trainees with one pattern of aptitvdes
E are the ones who.do better by the why methed and others hawing
, a different pattern of aptitudes would do better when the zote
method is umed. |

ot

Inte: \amh"‘ ons of . Scorss

= | Tnhla L shows the intsrcorrelations among the several exaxina-
. tions in the courss. ‘The average of the intercorrelations of
the courss grades for Group I were higher (T = ,583) than those
— for Group II (r = .496), The correlation between the Group I
— evefficionts and the Group IX ccefficients {78 pairs of mtﬁ-—
: clents) was .68. Thie probably reflects the fast that the exam-
ingtions a3 constiluted were more adapted to roto luming than
to the yhy method,

A Inspection of the itwo sets of intercorrelations suggesta thet a
== . single factor could account for practicslly all of the covariance
— axong the course marks, Using Thurstone!s centroid method of
factor analysis, the first csntroid factor was cbtained from the
correlations among all of the sxaminations, The factor loadings
for eath of the examinations are shown in Table 4 in Row F for
Group X and in Colums F for Group IT. Thess factor loadings
are all high and the similarities of the loadings and the pat~
tern of loadings for the various examinations is noticeable,

A similar set of factor loadings was computed, designated a=
F in Table L, based on the intercorrelations of only those

tions within Phase YII. The loadings are, of course,
slightly higher than those computed on the basis of all exas-
inations, tut do follow the same patterning,

-17 -
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The concept that the examination grades represent only a single
factor is supported by the magnitude of the first factor (I,)
residnuzls. Only tvo of the 15 residuals for Group T differad
significantly (5% lewsl) from zero. This was also 1. e ior
G‘!‘Oﬂ? II.
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EQUIVALENCE OF THE EXPERIMENTAL CROUPS

A necesssyy condition to an experiment of this type is that the
groups cf traimees whose psrformence is to be compared must be
oquivaleni and comparable &t the beginmning of the experiment,
The squivalence mst be in terms of those characteristlies or
measures of the groups which presumably could be affectsd by the
prature of the experimental process,

The two experimental groups were ocompared for equivalence in
torms of tests administered prior to or &t the begimming of this

trd.ni Mezna of the test scores and sub-test scores of Group

(cluau 27 and 28) have been compared® with those of Group II
(c:m‘m 29 and 30).

Tabls 5 shows the mean score for the ‘six factors of the Chicago
Test of Primary Mental Abilities Test for Group I and for Group II.
u PABIE 5 ,.
COMPARTSON OF GMWS I AND 11
ON THE GHIGIIGQ PRIKARY MENTAL ABILITIES TEST

Group I, I 169;
Group II, -'__53

i I ] Standard | Critieal |

i Factors | Meaw | Devistion ¥ Ratio

DU SN SN ¢ S N SRR i AN
N-Numbers | Sho80 56,8k | 16,% 18,56 | 1.0
V-Yerbal P 62,26 63,87 | 16,83 16,02 -£),.96

 S-Space | 56,33 67,66 | 20,11 20,92 | 0,57

- Welord Fluency | 53491 51490 | 15,41 14406 1.;23
M-Boto Mewory | 8,30 8,9 | .87 L8| =-1,38

# In each case the comparison was made in terms of the eritical
ratio, This statistic was obtained by dividing the diffarence
in weans for the two groups by the standerd srror of that dif-
ference, Critical ratios between 1,56 and 2,58 indlcate differ—
ences of such magnitude that the two means could be drawn from
the sawes universe less than onece in 20 times, and are interpre-
ted as of "soderate® significancs, Values a;t 2,58 or greater
may ocour in the same universe less than once in 100 times,
Sines the probability that such differenzes could arise by chance
less than once in 100 times, these differences are accepted as
stabl or significant, Positive valuas of a eritical ratio show
that the Group I mean is greater than the Group IT wean, while
negative valyes indicsts the reverss, -

- 20 -
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None of the critical ratios comparing the means of the two groups

wers &s great as 1,96, the 5% level of significance, This permits
the assumption that the two groups are random samples of the same

universe, and hence corparable,

In Table 6 are shown the means of Group I and Group II for the
Marine Corps Aptitude Tests,

TABLE 6
COMPARISON OF GROUFS I aND II
~ ON THE MARINE CORPS TESTS

(Rote: Group I, N = 169)
(Why: Group 1I, ¥ = 158)

R R R L S === , mo
Tent . Mean i Standard | Critical
Deviation | Ratlo
L b S N SR +{
T Sub-Tosts: ‘
Reading and | | f
%aabﬂlm 53 w75 55.45 1 8 »39 735 -y 95

hnetic | |
Computation 50,43 52,03 | TJ2  6.81] 2,03 ¥
Arithmetic '

| Beasoning | 50,19  51.78 | 7.62 640 R0, %
| Pattern | R ' ]
| dnalysis 55422 55,16 | 7,96 9.16)  0.06
frotad Seore [ 5333 5hu56 | 661 6,05 -L.76
a@mhﬁnaiml 52 009 53 &27 gnw 7087 i ""1033

#® Critical Ratio is significant at the 5% level,

The means are in terms of Navy standard scores (for a standard
recruit population, M = 50 and ¢ = 10). Two of the sub-tests,
Arithmetic Computation and Arithmetic Reasoning, showed differ-
ences aignificant at the 5% level of confidence. The means of
the Reading and Vocabulary Test for the two groups differed at
almost the 5% level. In all three cases, the mean test scores
for Group Il were higher than those of Group I. Thess differ—
snces, however, are small enough that, considered along with
those shown: in Table 5, they permit the conclusion that the
trainecs of Groups I and II may be considered random samples of
the sams universe of trainees,
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The means of the scores on the Navy Interest Inventory for Oroups
I and II for each of the twenty-five keys are shown in Table 7.
The means are expressed in terms of raw scores, The difference
in means of the two groups wers significant at the 5% level of
confidence in five of the twenty-five keys: DC-Damsge Control-
man, BE-Klectrician's Mate, Hi-Klectronics, Hé-Woodworking, ard
ET-EKlestrornics Technician. The difference in means was signiri-
cant near the 1¥ level for Electronics Technician., None of these
differences, except perhaps H6, relate to rates pertinent to the
Mechanical Occupational Groups ()DG) trainees,

The differences between Groups I and II, as shown in Tables 5 R
6, and 7 suggest that the two groups may be considered approxi-
mately equivalent, particularly when considering them in terms
of the aptituds patterns reflected by the Chicago Teat of A
Primary Mental Abilities. Since the condition of comparability . g
., of the two experimental groups has been met, it is appropriate I
to exsmine the further dau relative to the ujor hypothesls
of the study. N




TABLE 7
COMPARISON OF GROUPS I AND II ON 25 KEYS
OF THE NAVY VOCATIONAL mmm IIVENTRY
(Rote: Group I, W = 169)
(ilvs Group II, L 158)
Vocationsl Key | Mean Standard |Critical
1 meltim - Ratio |
AT) Aviation Techmi~ | T !
_cisn (Electrenics)| 3.20 8429 | 9udl 996 | ~0.37
iD) Aviation Mate | j |
(Mechanical) 16493 16465 | 7.96 723 0.35 }
(CP) Construction | | | |
-(m} Aviation Struc- | : | ]
o | ) tural Machin’ist ]3'67 11997 10,40 9020 1 0‘.016
i(AO) Av.ﬁtim | ; e | |
| I k26 k50 6,43 - 6,75 ~0.32
(B0 Bociewaints Mate | - 21,65 ~4.55 | 777 7.8 1.35 |
g C8) Coswdissaryman | =135 =lh.55 | 848 S40) 1,31 |
CT) Commmications | ) o ,,
|  Technicien j =603 ~ 7,21 | 1039 8.2 1k
1069 Mgc Control- | | | - . |
| 180 = 1407 | 1017 9241 249 7
(=) &Oﬁr&chn*ﬁ | B |
. Mate f 14 50 | 238 =2.,39 %4
7 ‘ 12 092 3557
7 460 1096 1,80 |
LD ol "{ 10065 \ 066
139 | 10,26 0.4
‘  ‘ 8&70 | 174 ;
o2k | 5423 | 0.23
bl 3.69] -0.31
J olpd. 30 0.07 ;
- Woodworking 6| he2 k.ll 2454 9
17) Yerval Activities 3.5 3.7 | 2.89 3.1] 0.6
) Clean Hands |
Activities 4 .32 b ole7 25 24 56 =057
(ms) Rx';‘sical Etfort 10,01 9,97 | 2458 2.6k | 0.4$

* Critical Ratio significant at the 5 per cent level of confidence.
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VERIFICATION

There is need for assurance that two amethods of instruction were
used and that they were really different. 3everal ways were
tried in order to obtain this assurance.

1. The methods of inatmétion wanted were dis;y
cussed with the instructors,

2, {Class room procedures were obssrved frequently,

3. Trainees were asked to. answer some attitude
questions regarding thair tra:.ning in Phase III
of the course. ) -

" 4 Other evidences were sought m terma of trainee
rate prefersncas.

5, Qther evidences were a;l';:sa sought in their
‘ record of walking chits.

Before starting the collection of data, a xesting was held with
the instructors of the phase involved in which the experiment
was described snd discussed. The instructors’ role was indi-
cated by describing the teaching method they were to use, At
this first meeting instructors were asked to use the rote methoed
of teaching. The presentation consisted of telling about the
sxperiment; how it was to be conducted, possible implications
for practical use, examples of instructional procedure, and
discussion of how to deal with trsinees' questions, Questions
raissd by the instructors and by thelr supervisors were discus-
ssd and answersd.

Just prior to the beginning of Classes 29 and 30, (groupll) the
instructors were called inte & second meeting to discuss teaching
by the why method. Substantially the same instructors taught

the subject matter for both methods of instruction. Discussion
covered instructional techniques, how to get trainses to raise
appropriate questions, how to look for explanations, and the why
of any principles, facts, problems, or procedures.

Classroom Obssrvations

The observer reported that he frequently had informsl visits

- 2 -
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with one or two instructors discussing the axporimnt and their
part in it,

The trainees were not informed that there was any experimental
work going on, All they knew was t hat t hey had been required
to take the Primary Mental Abilities Tests, and that in some

of the classes a civilian observer showed up frequently. This
was not an unusual event, since civilian supervisors of instruc-
tion frequently visit the cliasses.

During the entire experimental) period, an observer visited
classes in Phase X1l and in Phase I, ks each day. The observer
kept a record of vwhen and how long he visited each class, his
estimate of the proporticn of time he observed each msthod of
instruction, and, for each visit, how many times vhy or explana-
tion occurred.. The Class Visit Report form is shown on the follow-
ing page. After some obssrvations, it became clear thai 'z record
of the number of why's or explanations was the simplest and most
objective observation to make within the amcunt of time each
class could be visited. Such behavior could be observed and
resorded. Table 8 shows that for Classes 27 and 28 (Groupl) the
number of why's or explanations per hour was respsctively 1.3
and l.4 during the obserwvations of Phase III instructions. )

TABLE 8
SUMMARY OF CLASS VISITS TO OBSERVE TEACHING METHODS
Class Teaching Total Wo. of Mo, of Why'a
& meo Method  Observation Sessions Why's Per
Vinitad Obwrnd Hour

27, Phase 11T Rote  2L.3 hrs. 90 27 1.3

28, Phase III  Rote 18,1 hrs, 81 25 Lok
29, Phase IIX  hy 19.4 hrs. 89 79 P
30, Phase III  Way 1.3 hrs, 66 62 Lk
28, Phase I,4ka Rote 3.5 hrs. 12 1.3
%9, Fhase I,4a ‘Why 3,0 hrs. 12 16 5.3

Thess answers are based on 90 and 81 observations totalling 2i,3
and 18.1 hours, respectively, spent observing in class rooms,
For the why method, the numbers of Why's showed an incrsase to a
rate of 4.1 and 4.4 per hour for classes 29 and 30 respectively,
A greater difference is shown between the two teaching msthods
in Phase 1, La, Aircraft Familiarization. ¥hy's per hour wers
0.3 and 5.3 for the rote and why methods, respectively., These
evidences support the pnmnptmn that there were differences

in the teachinmg procedure for the two experimental groups, and
that the differences for Aircraft Familiarization, Phase I,

Unit La, were more distinct than for Phase IIlI.
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Soaveral less direct evidences of trainees reaction to the two
instrustioral methods were sought. These ineluded:

l. A treines attitude questiomnaire sumiuistered
upon completion of Phase III,

Cat e BV oR

- 2. OGoallection of date regarding the numbers of
malking chits” izwed to membars of the
axperimsntal groups,

R SraRE

vy

3+ Dollection of hcmm:' class ratings,

4 Pramination of the rate ¢holces sxprossed
by the traiases, |

PN RO Tl Vi OUE U S

 These evidenses, pertioularly the lazt taree ramed, could be
thought of s expressing the aititude and merale of the trainess
to the training sitnation, Collection of such data steamod from
thw development M the Employes Rslations Inifestor.®.

ﬁﬁﬁw&ﬂﬁ*ﬁu&w&

,:m was ‘thought thmt differences in the mthodﬂ of 'mtmation |
for the two groups might bo reflecied in the trainees' attitudes
towaied certaly aspects of thely training,  Honce, an stiitude

- questionnairs was consfrucied and sdsinis bered ba the trainess

- dmring the last day of instruction im Phese ITI. The 12 ques~

" tiemn used in the questionmaire are shown im Tadie 9, m
dfrections for the qusstiounaire indicated that the questions

_ referred to only Phase III, Trainees were to indicate bow they
faoll about each of the questions or statements b:r eire ing elthar
the word Magree® or "&limw * |

RN

L35

St wif RS S R R e 9 B
234 X ST '

K 'M the 17 statemsnts, rzl}.y four wers prowesed to be '.'J,.eiaﬁdtid*’
& for the purpose of ‘:Ma study, 'Thess weres . :

%
-]
x

Noi. 2 Phiase 13T had too mch xmm-imm

(_ !kr. 6 Thers were not enough mg:lmuﬁzm in
the m@hﬁ,ﬂgm

¥o. 7 Thers uas too much theory in tha course,

Mg 9 Thers was toc mich ropatdﬁm of each
thing %o htr lmm .

* lhm-ihm Willard Y. and Kataell, ln:mmt A, "BI--Yard-
stick ot‘ Twployes Relations,¥ K aaa Bervd
Kovesber-December, 1955, p. 91,
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TABIE 9
COMPARISON OF GROUPS I AND YI ON

THE ATTITUDE QUESTIONNAIRE

(Rote: Gmup I, ¥ = 170)
{Vhyt Group II, M = 162)

g X

e R e e o

At‘hitndﬂ xm

s

K&
L«MM

Group I

Par Cent

Qﬁ

e ‘mf-oﬁ;;}, in Phase III
wus too difficulk,

Prase III had too mch
mmﬁm

| “l‘oo mith lecture was used |

in M&t‘hingo

Wo were rot given enongh
practical "ﬁ'ﬂﬂ.ﬂiﬂ&@

Thors vere txm ww axm-

Anstions.

. 'Thors were not emonm 3
plunstions i the mcmna..g

. 'nwn wvas tou much ﬂuor;r
in the courss,

Phe mater]

tdon of each mm: to he
* “M

U4 ‘, ’i‘ho GJMM’H.M! wm too *

Too mich discussion was
used in teaching.

The examinations did not
cover what was uquht.

o

ta. 1 of the eom'u
- s presented too fast,

Thers vas too much repoti- |

4

15

"s:

W
i S
L5

‘ Gmup :n:

1

hS 4

=1.08 |

2,23
o140

.37

mariced “agrog® than did Group IIw

- !'ooltiw signe nhow mt Group I M ' groanr Doy mt
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A priori, the differences in per cemts marking Agres; Group I
mirms II, were axpected to be positive for statements 2, 6,
and 9, and negative for 7. hblc9mamw;wrmu

of trainses in ecch of the twe experimental groups who inclicated
agresammt with esch statemsut, Ths last nlwm in the table,
Uritical Ratio, sxpressas ithe differvuse batween Lhe twe m‘m
¢f responses, Where the critidal ratios have negative signs,

it shows thai Group IT ha& s greater psr oot who marked ‘mme”"
than ddd Growp I,

Nors of the four "losded" guestions showed & differesce of any
statistical significance, In the untire qyutiommiu only
Ttem 10, *Tho examipations were too bhaed,V showed & diiference
significant at the 5% level of conf ‘,Umn. Bowever, only &
mery aiall pew s.qm’c of either group amm! with the statement,

. " On'the busis of the foregoing evidense, it ssems closr that two
B tesching methods did not make any diffesential impact on the
trajinces a8 far as Jﬁbaae IIT was eoxwmanﬁ.

It i possible that stid twm questions cmx.lct hawe slicited vows
differsnces had the questions besn smpirieally pre-selseted for
their ssnsitivity to the lacuming sitnation, 7This otep wes mot
fessible fin the ataly. Thess rusuits msy aiso refiect the hypo-
thweis that theve wis little differenoe m tue:himg mithed

AL A b e . . e .
gl gnR U e Y e T ]

betwmon Groups 1 and 1L.
. 1 It is perhaps likely that t.hc sttitude @unﬁmmw mmld rti
2. .  fleet differsnces only if ome tssching wetirod were wsed cxoen-
3 sively, Trat /s, most of the sttituls a&ahmh ware phresid
= G oo . in eoagerative tumﬁ; Cofss "Toc mmh o o o W% dn o sifuation
A g Mrere comparison was not eauily possible, *Eu statenentes would
1 bave meaning tharefors only in itese of intensity nr mmd;iw,
2 m ilmm“tty ‘wmﬂt was wwmﬁy’ hi:kimg |
”“‘ 3!'012:&*%@ the dmlmmm of nrx, Mrlcwu 'ﬁ:viw.inww Indieater,
o it seened iwmportant o losk for behaviorsl sysptoms of sttitedes.
5 Yor the sxperimmtal saaples of ‘trainees, these behavioral symp-
=  toms sesm to be available in vate choios, walking chits, o
wt s possibly in henor CONpPRRy rating,
= Table 10 shows a walking shit snalyeis for Class 27 of the Cromp
5, It Bote trainees, Tis is presented to show the mmber of
% ahite issued 7or one class ms & wholej and varicus kinds of
resscns for whith chits were isswed. Some men may Mave had
, mole than one chit for the sams rosson.
WAL Seln 17 53 M s bl AR B e, s R e B O N AR e~ - nmmw
i - -~ . = . WAt AP - . S S——
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H TABLE 10
. -
% WALKING CHIT ANALYSIS
. (for Class 27)
o
§ mwon x‘or C.“mt - Number of Chits
i S1ekbay | 17 |
P Personnel {allotnents
¥ - ot pay) 7
g Dental L
o To tse dactor # A
i % couxmmm 4
4 Academic conforence 1
4 ' Cheeck on guard 1.
g  Chaplain | 1
i To Security for tmfﬁt. -
. | | tieket T $
. To sps Pirsi Sergoant - 1
—i ' Business in ‘azkmnvﬂlb | 1
4 I ?atait | L3
;j . o - ‘mia lu mrmm m:u mml wlﬁkbw in
= o that the traines is im&hi to mmrt b&ﬁh
% Foﬁming mia arn it‘%ﬁl@i‘“ vay zade M mezﬁ‘y tim walicing chits
= .wwzd ing to four hoadings.. = o e
o, Stekbay (modical nttention of any sort viaieh |
L - mmim& &mt 2 W m For & ﬂt‘lkm ﬁxﬂt) s

2. m‘”‘ Mdif’&} Ghii»ﬁw

3. Chite for which the man A xmt &pply, t&mm
which &w was “stmfs ozﬂq LI o
| S

4o 'Chiks mr aay mm» rﬁmm

The per oexts of persons who had chits for each of the four

rousons ware 2 per cent, 2 per cent, 12 pexr tent and 2 per
— ~ oemy, respactively; for the four classes. Because of this
L distribntion, 1t was decided not to subdivide the chiis by
“f Table 11 shows the point~bissrial corrslations between ihe final

sverige of grades earned in the cowrse scaminations, and having
| mr mt having wilicing chits, Hone of the obtained mtz‘ieionta /i
| was sigrificantly different from zsro. |
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TABLE 11

COMRELATIONS BETWEEN CHITS AND -
FINAL AVERAGE IN COURSI RXAMINATIONS

{Rote: OGroup I, N = 169)
thn Gmup II, N = 158)

~ Type or Chit i Group I mup I‘[
.;i ckbay (Vol untary) s 050 080
Other Madieal ,/ e 120 <060
Not Voluntary o a1
'1'&.“. mmbar of Chits »»«Gm, -».(m

‘?qr thasa m..:znwa ;ﬁar whom ﬂmw were :ni»e choias data as well
{% = 155, Group I and W = 143, Group 11}, 32 par cent in Oroup I
had ons or mors walking ¢hits, while 24 per vent in Group IT hsd
walking chits, The aritical ratic for this difference 1s 1,49.
If this could be tsmm sz evidense of attitude (e.j., ovasion of

 ¢lsse attendance), %ie ﬁm presetitation wuld sesm to bs beiter
. 1iked than the p m

s evidence may bs related to {he fast
shown lafier that Gmnp 11 fuhy? sverage siumdnation wurks wore
highar than for Group ’.la

Am‘u t.hqr eviderces M attimdq towird treining la the rate-
choles, Xach trainsy sarly in the training prograw resords his
choies of rates he would like to try for, He does this thres
aore times during the courss of the six weeks training, after
recoiving some insiruction including genersl verbel informtion
about the rates and sampls exparlence of the kimds of skills

required, The :i?iml mi&m&c is the rats aszigned,
" The rates %nmulm ave distinet and discrote cstageries xud

Zorm no nesefmary scals or systam of values in or of themselves,

It wan thought that the retes mist hive m&m‘ to tie tralinses

. other than ‘ast the kind of vocationsl activil After Aiscus-

sing this with several of the instructors s the mﬂimbw
ssked that the sewveral ratas availsbls to the MDG trainess be
rated acoording to their prestige, their pulential for advanse-
went in the service, for their repuied difficulty, amd for
their x walue in civilian living, The list of twslve retea
which wers cpin to the mechanical cecupstions groups of irainees
were listed. Twn groups of raters were chonen; & group of
instractors and o group of trainesr, RBuch rater wap askad to
plsk the thres rntax whish hed the highest prestige aad the
thres having =he lowest preastige, They were asked to do the
sams for advancemsnt in the servize, degree of difficulty, and
in tsms of good preparation for ciwilian jobe, A xeore for
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. such of the factors wa3 obitained by giving one pyint for sach
time the rate was nominated as a 2igh, a xinus oune for each
time it was nominated low, The score was the nusber of high

- nominations minus low nominations. %The scores for the four
factors were correlated as shown in Table 12,

et K3
o e eremiads Aoty

e

‘J’LBIE 12
f*em:.mms F ¥R mmt;s FOR m HATES
MWMMMW
. 1 2 3 &
1o m:tm”"’ T Te— W91 W8L.35
3, Difficulty 81 86 emm .52 |
flﬁ Givilian V&lﬁﬁ . ;_;3& “ 62 g;'sg! st ‘ -

The corrslations among the first three factors; prectige, op-

. poriunity for advancement in the servics, and degree of diffi-

- sulby were all wiry high, The lowest of tium corpolations was
ofL, The ccrrelutione of these three factors with geod PrepRra=
tion for civilisn jobs were lower, The scoring values then for
the raies are bassd on the &ng&fxﬂ of the scores for the first
three mmm md are a2z follows: e

- A0y
.'é ~ kDR

hvistion Omnmgsmﬂc Dedility
Aviation Mechanisy Raci:pmubin,g

ﬁ”%&
L - MY
& - B
5 - AMI
& - ADR

Y Y b % S P B b i L A S, R T i e e A e E o aes. - Lo -
'*%’ S A R A RRR K. WO gy T a ab  W s

£ T e B R

s A

6 - P

7 - AR
9 - ADJ

6 A
6 - PRS

Avistion Storskeeper

Avigtion Ovduancenan:t t!urmta
Parachute Rigger: Maintenance
Aristion Netalzmithe Hydraulice
kvlation Mechaniz: Helicopber
fviztion Metalemith: Structural
Protogrupher’s Mate
Parachute Rigger:
Aerographerts Mate
Iriation Hechanies Jet

Safety

The means ard standard devistion of the first .y Second, eie,
timos of yate choltes wers sxpreased as shown in Tabls 13 fLor
thooe trainees who were in & position to wuke a cholce, It
A may be notad hers that gowe treineas wyre sent to iks sehool
with & predesimated rate s that they had nn choice,
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TAELE 13
HEANS AND STANDARD DEFIATIONS OF
RATE CHOICER
Time of fé'!xmai:ua Mean  Standard Deviation
First 3 7.16 de 2?
&lcxmd 6027 2,87 . g
ﬁ&lﬂ éang . 2;99 o
Tourth 5,56 331
R There is a distinet decrease in the mean  ralues of the » cholces
[ from the first to the fourth time & shoics was a:rpmﬁm, with | \4
‘;‘1 ‘& corrolutive ineresse in variability, perhaps mﬂ»etﬂing an . 4
;‘\ ) :iwmain& wqwmnwma with mtntyu o A
e m mf last &xprnwu‘i mta chnim mm; !mr Gmupa X and &
! © XY were 5.kl snd 5.5 wa!pcz:uw}m This. mffﬂmﬂ is mt i
\ - sipgaificant... ) -
i , : o 5
- Table 14 shows tm tw‘amnmlaibiam %#" m aha:tma. m: @oz'-» §
I relations between adjacent choises are higher than betwaca cholces &
) | m*mr apm!& :Ln tine mmpt tmr the zimﬁ and uwnd a*hmsum« ‘ f&
L S MR .
B | INTEBCORRELATIONS OF VALUES Yo RATE CHOTCES = %
\ 4 | mmwmﬂmmwmmmmmmwuwmw | E
M S . o Firat amm mm Pousth isogd, i
H | i ‘:, . “;‘ "2t " i X i’ :h,
\U\ ) ‘ l%conﬂ mpﬁiﬂls 93‘»9 o e »6“6 - ,546 e ”:’;
b Third Choosing »i0 Bk . D I g
|  Fourth Cheosimg 43 5B, WM —ee 05 ¥
1 .ikmmm Raste ';,,m " S .5,3 h - 3
“ R '!ha 8¢ wamm wumﬂ. ﬂm mtd on that thoss 'cm.in«a whoss rate .
a \\ , - cholee changes moat, pariicularly in & downmrd direction, may be
‘:‘: Loss satisfied with thelr wiperience in the schosl., On the basis
of these evidencus, twe pensures of rats choiee were aelected: B
the last exprossed chol¢e, and the valus of the last rste choice '
minus the wxius for ithe first,
T™hs par cects in each of Groups I and II for which the difference ¥
teiveon the last and first exprassed rate cholow was pﬁlﬁ tive, *7-
serv, and negetive are shown in Twble 15. There is only a2 small
diftersr.es in the per emis of Groups I and 1IX who shomd 3 posi~
:
?
s e e W e e LI R N N %WmManm«»m‘mm e St "f’f:i.. N o
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tive difference, e.g., the iust expressed choice had & higher
value than 4id their first expresssd choics,

TABLE 15
WJWWGMUNIAWDIIIIMOF

DIFFERZICES BENED YALUES '
mmmmmmmcmm:

prev- 1o
— i =t ,

'Dimum@u of hat

mpmu«l Gmu !Qmup
Kath Choice Kinus the First , P

o s "ﬁ;mmml Q’hatm 1 II;, ﬁz{%\,
| ! Poa:tim R 7% g kS
‘Hegamw - o kﬁ:ﬂ! | ;mf .

: “ia‘:;mx* COIpATY mtimga f‘anul to mm»ct mrffﬁ&imﬁ *ninumuty

to e nmml fer the }mmme of thiﬂ: » ‘m{y’

Other mxdmﬁ ea

NSRRI et

T
e
\l

ks » wppam ta the sch:wl § aiym schoel, imtmauem 18 avalle-

m}a; For soms students if is mandatory; l.e., thoss that

fadled o preliminiry methesmatics test, Others may attend 0f

tsmy noed adgitional imstruciion. One wession ie usually held
for o1l four curvent classes, both IOG and ¥OO, Attendancs

renges from about 5 to 15 per company, sz som students

are required m&zm #c this was not tmnd 2 » symptom of
& tjl tade, |

| et
The sorrelstions amung the behavmml evidances of attiim&a are Wﬁ“
shown in Teble 16, |

BEUAVIORML EVIDEAC

mm 16
a*cmm Cas (mx awmz&m‘m ANONG m

f ﬁﬁ“ mm X

TTE (ﬁw”‘?ﬂf’

1 2z 3 ,z;

- Rete Choice
3 Mai:mzzdaw(}neaizimm
{4 dtema)

b Walking mi.m

presved Hate Cholce w— (59 OF -,i8
2, Last Mirus First Expressed

455? s 9{339 ‘21@ .

«O7 & 3; nm——s .043
W‘ % &2": ’06 R id

iis tabls offers svidence f.htt there sould be & “pmdaatiw
noraled factor in wuch behavioral data, Coupled with the dife
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ferences shown for Groups I and II, it pointe to the need to
dovelop much kinds of evidence symptomatic of traines atti-
tudes relative to policien and practices within their training
pregrazs,

- 35 ~

tw \"h ¥ *M“W o A 3

SRR Y V. WO LA

Sk S

- L. ;- -
o ———— m—-—




L]

23 J"

ﬁ "q
IH
iy

TR e

P

—

!

Ll L

|
]

O

¢ 0O

- Groups . and IT for the Kariay Lorps tasis vas higher, & sbrre-
 datlom of 0.96., Sueh difforences in consintensy of ‘i

~dowsr, as nould be sxpectasd, thsn smcng the.

G

CORRELATION AMONG THE TRST SCCHRS

‘Tabls 17 shows the intercorrelstions cmong the fectors of the

Chisago Primary Mentel fbilities Tost and the ‘deveral Marive
Corps tests. In this tsbls the correlation voefficisnts for
Oroup X are show bslow the diagons) and for Gvoup II slove -

The correlutions among the Prinary Memtal ibility factors are
asasures. The Primery Menial dbilities festors were comstract-
ad #o0 a8 to have maximm: Independence (or lowest posaibls
intercorrelaticns amoug them), while the GOF was pomistracted

“with 1ittle regard to its fastorfal organisation.

e ‘ralation betwsen the cosfficivmts of Groups T and I for

the  mry Memtal Abilitles Test fe 0,67 (15 puirs of obaerws-

Tdex The relaticoship betwesn the ¢oefficients beiween

of the tieo samplos could indicate & lowsr reliability of the Primary
Hental Ability Tosts than for the sub-tesis of the (CT, On the

- other hand, anless there is soms lack of correlation between the

tvo samples, the study caunot reflest differences in the reistions
of the aptitudes of {‘Wm*‘“; and the mothod of mmm, | ‘

Carrelations betwesn the Primary Mental Abilities and the Nerine

- Corps tosks are of interest, Ihe highest of ithe eprrelations is

found betwesn facter Vi Verbal wnd the Besding and Vocaluinry sub-
Lest of the GOT. There iz sows mimilavity, but not ideatity,
betwesn fashor N Nasber and the GCT Aritlumtic Computntion,

- betwwen factor 3t Spacs amd the 5OT Pattern Aualysis.
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o - | RESULTS

Tests B¢ Bemna -ind Ecusination Mu “

“ﬁm m!ﬁcisnm of wmnl&t«*im ketwson the tptitm taat scores
m& the Phnse 111 course szaminstion grades are shows in Table 18
on the following page. The table shows the correlaticns foidoth
ﬁx’wpﬁ I ard II 0a paim of vosfficients. The sorrelstiom for
Grovp It Rete Nathod i the upper mesber of the pair, &nd just be-
: lw it is tm corra ht%m for the mm xt, m Method,

. Thwm is w&ﬂmwwm Ammmy o the correlations of thm Mhiw
tude test scores sxd the examination seeres for the twe methods of
instruetion, - The apidtude test scores as & whols correlabed high-
or with the examination grades for Group I than for Group LI, The
arkthmetis wean of Lhe Mmlﬂrxm of the Ghlosge Primery Memtal

 Ablifties Teots wiih the Phass III spaminaticn soores is T = 377

. for Group I, and F = 257 for broup 11, e obrrelation of the

~ Marine mm Aptitiade Teat soores wm the Mw 111 cowrae warks
shows a siailar differense bstwsen Sroupe 1 sod II {F = .528 and
P = 419 respectivily.)  Thess diffevences are size mfhfm vy
i ﬂw sorrelstions of the aptitude tests with the cemtroid factor ¥y,
38 the variance commson o a1l of the Phase IXI cuxirse svamine.
| t% For sach of the tests, the Group I mxxn}w&m is d gher
WM ﬁw; ffw Group IL. |

| % @w&im the worrslstion cow E’ﬁ.ﬂimtz ;fs;sr tha Hwo %%ﬁmﬁ& of
- 4nstruction, it miy be noted thal for the Primiry Mentsl Abilities
. Tesbs tha 5% level sonfidinos Meadires that the two correlsiion
_coefTictonks diere® by &t lsast .mo ard for the 1% lewsl. 160,
~ ¥or the (0T sub-besla, GOT Total and *h&m Kavy Mechanieal Compyehsn—
. siog Yo be et the 5% Iewel of eox fidence, the differencs miat be at
. least L1733, and for the 1¥ levsl, the difference must be at least
+175. In Teble 18, pairs of aorralacion cosflicients which differ
at the 51 level nre warked wil. one ai.s.r snd vhose si :mxmmnt at
the 1% level sre warksd with a double ster.
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L5t mﬂam& srTEr ef the diffsrenca for mugw,t ing the
bae corpeleiions wos computed, using the standard error
of ¥ from & mivorse having o ssan of red, and observing e

the correlation between ihe rfs of the two groups te be
+59. The correlation bstwaen ihe ris of the two sroups
for the Marine Corps Aphitude Tests was 62,

. 28 -

H C st - Y- ’ N
- - e e el . AIRE B30t 5 5 .m,
J - e D s s oy T e il o S Al N 4 G gl s i ™ et A RSy W

- e




4%% ¥y oy o :%&E,w.&

T SUCTRRTALISN DMG 3 JO MOUNIBEINT e
§ ﬂm £ 4% §§ gﬁd’w@vﬁ OHY UG JO SXINIELIIG %

PR ﬂ.mam.mvf

ﬁ% |

-

i

ﬁ s

pirdededni

3
)

i

I
33 TN

3109

ILEAE 1500

¥ om

1200

2

5

I

FoEE TR
TS A

K2 ot S aed
MBI K

IV
I

Al

. ,mmﬁuﬁﬁ‘«wg ,w

. mermes

g§
, b g %ﬁﬂ&m%%

ZHARE XS NPT

s T S
g oo e O o et S S — =

- —

N

———

.
{
o
: 4
[
i
: w .‘,K
. . +




-

DA VoS

= s .

B m, anﬁ with the GCT Re

T —

Ors xight next look at the differences in correlations bsiween
tha aptitude tasts and Phase 1II examinations for the two methods
of presentatisa from the point of view.¢f the examinations.

Rlsciricity I shows the greatest differencc: hetween its correla-
tions 11 Groups I and II with aptitude test scores, The tests

sh significant differences sre the V: Verbal, B: Rsasernd

the GUT Reading and Yoosbulary, the GCT Total Score, and the lu;r
mcmdm Gomprehemslen Test, With the excoption of the last
nemed test, thase are tests which sre eentral to the usual wone
cspis of intelligenze. The N: Number fastor, Airithmetic Reasouing,’
and Arithmetic Cosputation wach show gquite asimilsr serrelations

i’a? Groups I md II.

mm» I and 31 show similar remltm CThe grestest diseriudine-
tions for bokh of these evidences of learning are shown in the
correlabion Ail the tasts ¥t Varbal, ¥: Word ﬂmmm Ew Raason-
ding and Heasoning.

‘ m Wmﬁm I and “’E}I sxaminations show mh the 2ame putters

‘of differemces in correlation with m;e ap!s,iwaﬁ tests as do t&m

: mm::m mimum

: Moth«sr uw M ﬁhu taaum ymam%& i.n m:w 1& h aham in
o Tnmw 13 snd 2@%
n mu 18 shows t&w psm«“m ﬁgmmﬁ.m ¢wf£i¢£mta o7 essh of the

12 aptitude.tests o each of the six Phsse III exsminations, the
Pinal hverags Zor the course, the Perforsance Achievement uotisnt
(PAQ) and Faotor P, successiwely as dependent or sritericn variablss,
The pariisal wmss&m cosfficiont is an indlostor of the unique
sontribution br net relationship of the test score Lo the dependent
variable. The test showlng the grestest diserimination bebtwsen
Group & snd Growp II for Phuse XJ.I sxaminations is factor Br Hsason-
'ing. Three cther tacturs of the Primery Mental Abilities Test,

. Sumber, Verkal snd Word Fluency, alcm dth the Reading and Vomsbu~

dary &m:mwt of the OCT are mext in order in their discriaminstion.
Iy such sase, the regvelslion ‘eosffivient between the aptitude test
ngors and sxasination myrk is higher for Growp It Rote than for

Group 112 Wu.. It is interssting to note thet only the irithmetic
- Roasoming of ihe GUT shewsd no dissrimination at the lewels urko&g.

Of the Ppﬁmm ﬁmt«il Abilitvies factors, naither the Space fasior
nor the Memory factor showed mach differente in their corralations

- vith the Phase IlII examinctions for the twy seithods of presentation.

Correspondingly, the OCT Pattern Aralysis alsc showed little differ-

- nEcs.

The fastor scorss of the Primary Mantal Abilities seem to be mare
as¢ful for the purpose of this study than co the Marine Corpe Apti-
tude Tests, On t°  ther hapd, the Merire Corps Aptitude Tests are
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more effoctive than thia Frimary Hental Abilities tests for the
purpozes for which these tests were designed. Such evidence
opena the door to these conclusions: «

1. Most of the aptiiude tests used in this experi-
mont consistenily correlsts more highly with
marks on the ccurse sxaminations of those groups
tawght by the rote mt:’ma than foxr those tau&xt
by the why mt}mi.‘ o

2. immiw by the: rote metkod is more amis;w re-

- lated to such aptitudes as Enmber ability (H),
Varbal ability {V), Resaovning (B), and Word |
fivency (W) thae is ieming by a m or explans<

tlon methed., |

3 T p»:rfwmm on the am.mtim -y M nore
- consistent and uniform when courss materials .
- h&ve been presented to be learned by rots mﬁheda,
thus permitting higher correlatioms. The coarse
exsuinations say be a more adequsts measure of
miterial learned by rote methods rather m that.
~ approached by & more qmsﬁim*ng atiltade, #inge
-this is spparently the nethod usually mllmd, aad
the exmmtnstion guestions heve heen val;idmnd wxmw
m ammﬁﬂﬂy ?»Emt method. . | |

&aﬁa:t mm Sm hst c&xwm bacauss af its pmwmd

| Miﬁﬁ&y to the situstion, ah«:m 21 of its 36 pairs of correla-

tions fo difler et the 1K or 5% lewl of amifimm. Sixteen of

 the 21 were at thy 1% MWL The Marine Corps Aptituds Tests show-

- ditmsr in & statisticelly
and A 4t the ﬁi lewl).

sd 11 of its 36 puirs of correlations with Phess III exmuinations
siguiﬁ\m‘{ smount. (7 at the 1 lewel

xwm 19 alm shows t:hm w}uplw xznxmiamm rfmxfmimtv of the

twolve tests for emch dependent wardakbls for Group I and for |
Group IX. Thove coefficiomie (R) shown &l the bottem of the table

are the correlavions of the axamisation with ths optimally weighted
coofiination nf all twelve aptitvde test scores, For sxample, the
twelve tesis ciwbined at the best linear weights correlate K = .79
with the mt}a i examination for froup I and R = A7 for Group II.

For alli but ome of the Phass 111 examinations the velie of R iw
greater for Group I, taught by the rote sethod. On the average,
this difference in the miltiple corrsiations is .15, WNineteen of
the 72 regression cosfficients of the Harine Corps Aptitude Tests
in the 6 Phasie 111 examimation grades are 200 or greater, while
only 5 of the 72 Primary Mental Abilities factors Lave regression
coafficlents aw great, The Marine Corps Aptitude Tests carry the
greater part of the grester portion of the predictive load.
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Only three of the aptitude tasts show consistent results for the
mejority of the sxazinations. Factor V: Verbal and the GCT total

score show slightly higher vegression coefficients for Grouwp II,
while the Navy Mechanical Comprehansion test shows the reverse,

RBach nelr of such coefficients of Group I and Group II showing a
di fference of at least ,200 has been starred in Table 1%9. This
difference was chosen arbitrarily, sincs the computation of a
eritical ratio for partial regression coefiicients is 2 somewhat
lemgthy process, For the purposss of this study, the selection
of soms such arbitrary valwe will serwe, Four sush differences
are ahm; for the Pmﬂ Mental Abilities factors:

Vs Verbsl {Math 1)

oo Bt Space  (Blectricity IX)
‘M3 Word Flusncy (Math I)
Rs imnmmg (Math II)

In ‘the tirst two ;rmmﬁ, the cosfficients for Group Il: hy was
grestor Lthan for Group I: Rote. For the lmt two factors the
Tevrss. yas trae. |

Fw%r V shows sonsistent Mmm‘. ton of differencs mmmng tim |
sethod in &1l Prase IXT mxsminations except mmtricity I, and

actor R Ressoning ahw& & layger aww slent for Group I %hw for
ﬁmﬂp EIQ | ‘ |

This miats Lo i;lw mmlmign that while Faotor V: Verbal is sen-
tral to success in Phase IXI, whether taught by ons or the other
method, trainees with mgm ¥ scores tand to get betier marks when
taught by the why sethod, ani those with higher E scores tend to get
better mrks when taught by the rote mﬁhﬂd The srinciples indi-~
cated above sre Supportsd by the , partlal regression soefficisnts for
the Mavine Corps Test shown jin the sams tahle. The GOT total asors
shows largsr coefficients for Group II: Why, than for Group I: Eote,
paraileling the evidencs showr by Ffactor ¥: Verbsl, The GG’I,‘ ading
axd Vosdibulary test shows mors nearly ths ssas resulis as factor R
Reasonimg. ihe sero order intercorrelations of the tests indigate,
howewver, Lhat thiz test is a litile more similar to the V: Verbal
factoy ’&hm to the R: Reascoing fastor, Much of the possible net
regression of the Primery Mentsl Abilities Jactors on the exasination
‘mesrks way be overshadowed when using the Marine Corps Aptitude tests
ixi-the #2sms regression squabion.

Tadle 20 shows the partisl regression coefflcients of the Primary
Mentel Abliibies factora on eash of the Phase Il examinations, on
the finai courst average, the Performance Achlevemsnt Quotient, and
onx the F, centroid factor, In general, the regression coefficients
for the %t@ group and for the why group are quite similar, In

Table 20 tne ragression cosffleienta for N: Number are greater for
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Group I: Bote than for Growp II: Why. PFactor V: Verbal is the

most important aptitude shown in the table. Its regression co-

efficients are the largest of any of the aptitude factors, Its

gttor?ma for Groups I and IX are, in general  in favor of
oup I.

If one considers the 1"1 factor as the best overall evidence for
learning in Phase I1I,then, regardless of method of imstructien,
those biving higher sgores in Vi Verbal ind W: Word Fluency do
best on the mtimy T™he svidence fm Table 20 lndn to one
of two conclusions;

1. Tos two mathods of teaching do not draw upen
markedly differsnt paiterns of aptitudes.

2. The two mthods of instructional performance
were not sigaificamtly different,

‘ m«r svideccs Hﬂﬂﬁn& the hmﬁxuiis of the stndy is offered
in the remilts frou the tesching of Phase I, Uoit ka: Aireraft
ailiarigation by the two methods. Only classes 28 (roie) and
dyy ) Wf'f inwolved in this pert af the upcrimnt.

m &u ar shows in Table 21. The mmhtim cmfficiom and
regreseion coeflficients for Group I: Rete are shown below and to
the lsft of the diagomai and the corresponding dsts for Growp II:
Wy are above and to the right of the diagomal. Intercorrelations
among the aptitude tests were used in computing the partial re-
gression cosfficients, but nnd not be examinsd Mm for other

: W‘*

- m might firet compare t&m correlations of each aptitude test with
" the sxaminaiion in Aircraft Familiarization for the two methods of
instruction. The largest differences which show a larger correla-
tion coefficient for droup Ir Rote than for Group II: Why are the
following aptitude tests: 3: Space, W: Word fluency, H: Memory,
hrithmetic Comprohension, Arithmetic Reasoning, and GCT Total Score.
Hone of the aptitude tests showed correiations with the exsmination
T ~ notiosably greater for Group II: ¥hy than for Group I: Rote.

The comparison of the partial regression coefficionts for Group I

and ﬂra@ XI, shows that W: Word Fluency is much more important few

the rote method than for the why msthod and that while M: Mesory -

carries practicaliy no importancs for rote luming, it has a nega-~
v tive weight for the why msthod.

The Vi Verbal factor is important to both methods of learning, dut
those with & high score on W: Word Fluency learn better by the rote
method, and those with a low score on ¥: Number do better on the
My method. When the Marine Corps Aptitude Tests are alss taken

- &5 -
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into account, it may be concluded that, other things being equal,
those trainees with higher scores on the Reading and Vocabulary
Lest and on the Pattern Analysis test learn better when taught by
the why method. :

The patierns shown by the above are illustrated in Table 22.

TABIE 22
AVERAGE EXANINATION MARKS

" Test Soorw Pattern  Ciass 28 Thass 3
~ Had above averege socre

oz Mt Memory | 4 80 78

Had below aversge scors | |
~om M: Memory | N 83

Hed abows average soore o |

Had below aversge soore

an ¥: Word Fluency 70, 80
- The date in this table shows that thoss trainess with below average
scores on N: Newory receive higher average examination grades when
taught by the why methed rather than the pots method, and how those
. with above average scorss on Wi Word Fluency receive better examina-
' tion marks when taught by the yote msthod rather than by the y

Correlations of the Navy Interest Test scores with sach of the

course sxaminations for Group It Hote and for Group 1I: Why are

showm in Table 23. In sach pair of correlations, the upper mem-
| | ber is for the Group I: Rote sample and the lower cne for the
o Group 1I; Wny sample.

A sorrelution coefficient for Group Is Rdte must be at least 151 tc
be tonsidered more than just a random wariation from a trus weluwe .of
sero (55 level of confidence). The corresponding value for Group II:
Wy is .155. The coafficients that are significant at ths 5% level
&re fallowed by one dot and those large enough to be signifiocsnt at
the 1£ levsl are marked with two dots. Three Interest scores show
fairly oonsistent and aignificaut positive correlstions with the
exaxination marks in the prote sample:

-L47 -

. ; S g - PR - - Yo ‘
“W ¥ 5 i . «
w»‘ AP A Beamre s' . kn‘ £ ;e o B Ela oty b Ma‘
-

'
i
1
I




jjjjj

a3

PR,

f " 3028058 32 A RO G se‘
RIEELLEE TR
g%*szeaazaa B ELEEEE] ‘
| gsmsts 7 93 ?ng; £ §3 86 *ﬁ

°|1al 2a ks ss i $ CEE LT

‘ 3—«l % b5 32 58 &5 5 b3 53 59 95 &4 88 %
ELEEE TR
ELNET TR

kbbb

b b 4 b g hred A g S o b d

R R T kT e s e LT T PR R A . W s 3T T e B e e TR o e P X

L RN Lt F RT3 et N S b e GonX: k aehe s

FTTOWEOP TR NI

N, %&W}teﬂh comadtous  Tel

N s kg,

e




aa 3 3% 54 RCRE Q%.\gg | "

‘s'sm‘emmmwm

s Sareypeina |l
b P a e fe e | o
EEL BRI
kb 9o By qr gy as by e |l

E3T g
R EELS

REER )

SLAEL

A T T
  §§ g8 gs $2 8598 By $'E 35 |

anhunanidel i
'*b uhnnand 3| 'i. 4
Ky 5a Yo ge ey v b gy | 3
P PR TR

iriris

}

~~

s:}ai;itzaz:ias;i;'

o~ gy ey g, ey gy, P, ey

* . R

W et el e W W

- A s
;. - .0 % e E < sl L . ¥
> st ““q‘-‘*:w"‘..‘ e * FY ] ¥
Y ol ‘ﬁ.‘ S . ' o
v -

peo W =T



Activities show significant and corsd;

AD -~ Aviaiion Mate (Mechanical)
AD - Avintion Ordnancesan
Hl - Mschanicsl Group

- Thres Interest scores show fulrly consistent and significint nege-
nt:im correlations with the azwuin&‘tiqn marks in the rote sample:

SK Stm‘sm ey
H3 - ﬁlu“&ml Oyeoup
H® - Clean Hands Activities

Only ons key akam any mmiﬂmt and ;s*immm mrmlat;s.gm with
axpmination marks foo the why group. (8 - Commissiryman shows negs-
tive n:mtmlwi oo Loy !mi.h the sty and the rote groups.

Such «mﬁ»‘mhﬁﬁm do gamammy demonstrate validity for the ﬁavy In-
terest Test, However, the lack of correlation with examinations
for the m groop {8 not sxplsined, [For the purposes ol this study,

 the diffsrences In walus nith&n wach pair ar coefficients are the

wmmt dai’.m

| Bach padi of Group I snd Group II torrelation coeff joients which

difier st the 5% lowl of siguificanos (.177) is marked with a star
and if significent at the 1% level (,231), two stars, Of the 150
pairs of correlaticns with Phase IIX qmﬁimmm, 58 are zo marked.
Ty of the Interest Scoress, H3 - Gi"tim m Clerical and HY « Verbal
istent diffsrences for each of
the six easparizons., 5K - awrukwpw ahumr significant differences
for five of the six compariscus. HB8 - Clsdn Hands Activities shows
a siniler but not as sigaificant reiationship. These fosr Intersst
Swm& sorrelate negatively with the examination scores fer the
Group I: Rote sample and sbowt zerc in ths Group II: Ny mmplo.,
Sush data could refleot & dislike for the MO reto astivities,
did wot 4o sc in Growp IX, It is possible that these do mnect
attitudes negstively related to ans method of instruction erd unre-
lsted to ancther, «

Four other Interest Seomb show somistent diﬁfimma in their

- ¢orrelations with the Phnse 1IN examimstion scores.

D - Aviation Meie (Neohanical)
AS -~ Aviation Ordnincomsn

(¥ -~ Guaner's Xate

El - Nechanical

While few of the dilfsrences are iarge snough to be individually sig-
alficant, the trend suggested xay have soms real importance; that the
rote method of instrwcticm Lis betier responded ¢ by thoss whose in-
terestr are typical e¢f rates open to MOG trainees, but the why unethod
of instruction is respondud te positively or negativsly by trainees
whose interests are not thoss of MOG rates,
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SUMMARY 0

The date just presentsd lead to the following conclusions:

'y

1.

2,

3.

When the methods of instruction differ consistently,
tha patterns of aptitudes requirsd for success do show
reascnable ind acceptabls differences, ~

When the mothods of instruction do mot differ clesrly
and consistently, the pattems of aptitiudes do not
and carmot reflect sensible & fferences, |

Within the Mecharical Occupations Group, those with
the interests charasteristic of wechanical rates,
loarn better by the rote method. Tnis conld ba s
Toflestion of the fact that the trainees included in
the study ware assigned t¢ be irained for mechanical
ocoupstions. Thoes whose intereste colncided did
better vhen trained in & manner typical for such
kinds of occupations, | ‘

More specifically, the dats presented showed the followings

1s

2.

3

The correlations of aptituds test scores with ecami-
natipon warics were higher for the pete presentstion
thas for the why presentation. This is probably due
to the examinations used, ratner than to differences
in consistency of parforsmce.

The average uxamination marks were higher for the why
presmiation than for the rote presentation, It is
poasible that:

a. Trainees learn more when the why msthod is used,

b. Tralnees score higher on sxaminations when the
same sxminations were used by immediately pre-
ceding classes. This factor could be operatire
also in reducing or altermating the correlations
for the why presentation relativs to the rote
presantaiion.

Over ali, the Harine Corps Aptitude Tests correlated

higher with examdnation marks thar did the Primary
Merital Ability Tests.
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In goneral, the Primary Nemtal Ability Tests were more
scasitive to differences in the methods of instruction
then were the Merdnd Corps Aptitude Tests,

The partial regression coefficiemte of the aptitude
tests on cowss examinations in Phase IIT show thats

s, Vi Verbal factor and GCT total score coniibute
1o the maination acvres for both msthods of in-
m&txw, Wi wre to the m mathod,

We R3 Btw;m\; and OCT Reading and Vocabulary Test

ra
Oe

outrilute mre to the exsminsiion scores for the
ois mssmtetion. |

© Considaring the partial regression coeffic ents for

the Primary Meatsl Abilities Tests without the Marine
Corpe APWMO Toster | .

a; Wi Number contribtutes more tu the axumination
soores for the rete preeentation.

o be Wi ‘Verbal mmd Rt Reasani: . Liporteat to both

7o

8.

‘wodos of prossntation,

In so fir ¢s thire is not a clear-cut difference in

. aptitude potterns for learning by the rote rresenta-

- tloa snd by thy Wy presentation — Phase 11l - is
ilikely 5 r¥flogtion of & lack of a clesr—cut differ-
ence in theé twy modes of presentation as actually
preickiced, The clissroom observer on several occa-

. #itns reported Lbhat ho oonld not see sharp differences
in the teeching when following the pote methed and
whore following the sy methed in Phase III, although
tis ohservations did show differences in the “whys per
howr® shumi: in Table 8, He also reported that differ-

sacos in the instruction by the two methods in Aircraft

Pam'liarisation sssmed wore distinct and clear,

The oxpsrimsatal data in Phase X, Unit Las Aircraft
Pamiliarization siow some clear differences in apti-
tude patterns reguired for siccess in the two instruc-
tionsl methodst

a. The corielations of the aptitude test scares with
the examination marks in Aircraft Familiarization
are Lighwr for the rote prosentation tham for the
¥hy presmataiion,

be The partial regression coefficients show the {ol-
~ lowing pattern:
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